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THE USE OF FIELD EXPEDIFMT ARMOR - REVISION 1

This menual 1s for the use of personnel {n the field, especisily
thoss in remots jungle areas eéngszed in counter-guarrills warfars, vho
require armor for a vshicle or post for protection agsinst asbush
attacks, Indigenous armor meterials are usually available but adapting
them to a vehicle or ground position is often the problem,

The arwor designs described below will withstand that first close-
in srall arms fire snd provide the 30 seconds protection nseded to take
the necesssry counter measures, Thie armor 1is not designed for permanent
protection, nor in most cases for stopping amy rouand in excess of caliber
.30 ball, except vhere the use of two or more lsyers of the armor may
protact against caliber ,30 AP or larger ammunition,

Two points to remembery are: 1) Do not excsed the cross-country
currying capacity of the vehicle you fatend to armor unless you have
helper springs to relieve the overload, and 2) the careful chofce of
materisls can save overall weight for the armor kit, For example, a
caliber .30 Ml ball bullet will penetrate up to 8" of gravel (weighing
sbout 80 1lbs/sq ft), and yet, £t can be defeated by a box made of I-1/4"
taak wood filled with 3" of gravel (at 37 lbs/cu ft), When we cousider
the 3' x 12°' sides of a truck bed this represents a saving of at least
2 tons,

Table 1 provides bullet stopping date for indigenous and low cost
commercial armor composites, These das show, for example, that pound
for pound, Vietnamsse clay tile bonded to an adequate wood backing £s
as efficient as standard steel armor plate in providing bullet protectfon,

1In preparing indigenous or flsld-expedient srmor the simplest pro-
cedure is to: 1) Assemble convenient sized sections of wood or other
back-iup matarisals {(i.c., Pombax or fibre boards), 2} glus tilass o
s. milar hard feced materials to the front, and 3) chen mocunt the "armor"
to the vehicle or for ificastion being sure the hard-faced msterinl or
tile is towsrd the enemy,
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TABLE 1
Commezcial lighiwelight and Ipdiicoous Armox Meterials
Required Co Scop g Caliber . J0 2gll Bullet 2¢ Zou {i0] NeCexe
MATERIALS Nominal
Total Undit Wt
Eace Iillex Back-Up Ihickness 1be/%q Kt
. Hgh Harc Steel - 1/4" 10
(Brinell 510)
2. Bullet Resistent -- 2-1/4" 18
Classs (MOTE A)
3, 3/4" U8 Clsy Tile -- 12" Balsa 12-3/4" 16
(WOTE B)
4. 3/4" US Clay Tile - 3" Tesk 3-3/4" 18
5. 3/4" US Clay Tile - 5" Bombax 5-3/4" 19
(NOTE C)
6. 3/4" US Ciay Tile -- 3" Bagasse 3-3/4" 19
(MOTE D)
7. 1" Vi Clay Tile - 5" Bombax 6" 21
8. 1-1/8" Tesk 3" Gravel 1-1/8" Teak S-1/4" 37
(WOTE E)

9, 2-1/8" Bombax 2-1/2" Gravel 2-1/8" Bombax 6-3/4" 38
10, 1-3/8" Bombax 3-5/8" Brick 1-3/8" Bombex 6-1/2" 52
11. 1" Piloe 6" Sand 1" Pine 8" 58
12, 1" Pine 5" Trap Rock 1" Pine 7" 59

{MOTE F)
12, Burlap Sack 7" Trap Rock ~-- 7" 66
14, Burlap Ssck 8" Sand .- 8" 71
15, Burlaep 8ack 16" Earth -- 16" 130
HOTE: A. A glass faced plestic laminate made by Safetee Glass Corp.,

Philadelphis, Pennsylvands,

Mmoo

dismeter,

Red Common Clay Hearth or Quarry Tiles o

be produced in Scutheast
Alsc known as Promager; US Trade Name:
Fibre boards mads from bagssse, {.e,, spent sugar cane vaste,
The size of the grevel was 1/2" to 2",
Trap rock (crushed stone) and larger gravel, 1-1/2" to 3"

Aal =

NEam.,

Corissa,
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Purtha: {nformation about these materials (s shown {a Appendix I,
Note that thers s quite s wefght penslty in using boxes and burlap bags
filled with gravel, sand or brick (itams 8-14) over the tile-wood lami
nate ({tems 3-7), Howsver, these boxes and begs have the sdvantage of
defeating s grester mmber of bullet Lmpacts per square foot than is
possible vith clay ti.es vith wood backing, The box contafuning bricks
stacked on end (ites 10, even withstood three ball bullet impacts nto
the seme pcint on the box; only the fourth round fmpact caused the back
of the box to tear awsy st tha nails, The sgme holds true for sand
filled bags snd to s lesser extent rock filled begse - the latter have s

tendency to tesr.

With the tile-wood lsminates, even though only s portion of the
tils 1s shattered on impact. the rest of the tfile (s weakened to sub-
sequent hits and can probably sustain only sbout 6 to 8 hits per square
foot bafore it is penetrated, The gravel f1'led box, however, Ath 2"
to 3" wood bacikdng will sustsin a greater mumber of hits since: a) the
gravel or stones vhich are hit snd broken up by ooe bullet, will shift
and allow utter pieces to fiil the void, and b) the thicker wood backing
is not ss prone to splitting and finally rupturing after 3 or 4 hits.
In the 1" pine box, it is s)uways the box back which gives b« fore the
sand or gravel filler s outlived {ts usefulness, Fo. coov nience of
handling end placement, the gravel filled wood "armor’’ boxes may be
made up of one foot square boxes, rather then one or more large boxes
wvhich would be mo~s. than one man could handle,

Smsll pea gravel lacks the effectiveness of larger gravel (1/2" to
2") and trap rock (crushed stone), since a bullet must be stopped by
something compsralle to its osm mass for effective momentum transfer,
Thus, brick or cley tile, whea contained, will stop additional bul.ets
ss long as the remaining fragments metch the mass of the impacting pro-
Jectile. Soil or carth in burlap bags £s oot very effective agafnst

amitinie hite, since 1t ftends ¢to pack =nd loss Lite sffectivenssas theraby,

The best comaercial US bonding sgent tested with the tile-wood
laminste, vhich minimized tile spalling after bullet impact, was
M onesots Mining snd Manufscturing Corp. CTA-11, which needs no catalyst,
This sgent provides about 907 tile retention aftar bullet fmpact, How-
ever, 1f no good glue 1i¢ available use wvhatever bonding agent is on hand
and tie, stake or nefil (but do not glue) a canvas or thin wood cover in
front of the tile to prevent the impacted pieces from falling off, A
good fish base or snimal base glue may be available for your use locally.

Teak wood ia compsrsble to Bombar wood in the weight of materisl
required as tile back-up or for gravel filled boxes, E wever, it is oot
as desirasble to use as Bombax, fibre board or balsa, First, {t 1{s more
difficult to cut and nefil; secondly, it has a much grester tendency to
split,
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Balss wood, although a good, lightweight armor bock-up, s limited
by the narvrow widths fn which the board (s porwslly supplised snd by the
10” to 12 thdckness required to hack wu= tig {ila. Aithough the pleces
may be gived togyther resdily, the b-lk of such en srmor msy rule {t out
for vehicle srmor when other materigls are svailsble, 1In the absence of
something better, bowever, it will provide satiefactory protection for

2 limited time, s3 will ordiasry pime bosrde from pecking boxzes,

The frommget or Bombax wood, wvhich has been shown {n indigenous
armor tests to be so effective, 19 usually found 10 Darlac, Quuog Duc
and Tuyen Duc provinces of Vietusm s#nd to some extent in Bs Xuyen snd
Vinh Bioh. Pottery and tiles are found lerge.y fn Quang Duc, but sre
also made locally in wany places. Some timber 1is processed on Freuch
owned plantstions throughout Vietnam., This type of wood 1is slso found
in virgin snd secondary forestes in hills and swsmps with fertile soil
of Africa, Central Amerfcs, Burma, Halsys, and other sress of SE Asis,

Bagesse fibre board, thes back-up materirl {u ftem 6, Table I, 1o
mede in the U8, It » not availsble in Vietnem, but local meoufscture
of s fibre board medce of similar msterial such e Brazilisn Rewi, wild

African camuf grass or shredded, dried and crushed bsmboo or cocosnut
fibres vill work as well,

To sbow vhat can be dooe {n erworing & 2§ toa truck with a wmodular
stael plate kit iee Figure 1 and 2, Indisenous sarwor 1{s shown fn Figure
3 for the body sides, and high-herdness steel for the rest of the truck,
A set of tamplate drawings for a modular steel arwmor kit is inclosed in
Appendix II, should steel ba available,

The relatively new YAR-30 high hardness steel noted {n this report
is a rolled, bomogenous steel plate, hegt-trasted to s Brinell hardness
of 480 to 530 - hence, high hard., It is commercifally svailable and ir
now being used in Vietnem, Its main drew-back is that {t is difffcult
to 4rill or cut, In fact, it cannot be she ‘red on =sf2ndasd egquipmenr,
Ths pioceduras for modifriag high-

for modi nard stee. plates sre shown in Appendix
I1I.

It sus: be remsmbered sleo thst all of the materials described
sbove, except st 'el, havo s lisdited useful life under attack, Indigenous
armor can ususlly withstend only 6 to 8 bell bullet impacts per square
foot, However, it should provide enough bullet stopping capability to
dull the effecrivensss of that first burst of enemy small sams (ire
vhich opens slmost every enemy smbush, 7Tbe time thus gained fcr troops

on board fndigenous-armored trucks will permit them to detruck and take
aecessary counter-measures.
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it you heawe 1o mratect apminut » Wisher towmzt level Lhan .30 bail
smmni tlon, as fer example 3 armen Tieroing - this mov be ancomr]q mher
#ith two lapere of that 1/6" high hard sueel, apaoced 1/2" apaT1 . Alwo,

T wand bags or #” reck f4]1]ed bags protect agailnst AP as well ae hall
bullets,
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APPENDIX 111
PONCERRTMC TROHNT OIES FOR XAR-30 HIGH HAED STEEL

Cl TLING: The XAR-30 may be sectioned with a cutting torch
at any time, but preferably in the as-received condition. For siraight
cuts, especially on larger sheets a motor ériven cutting bead (torch)
should be used. Afte burning larger sheets may need strajightening -
using pressure guly:

. Af-er cutting witl: hand or moto: Lzed cutting
torch, edges should be de-burred by disc grinding, Where new sheets
have beon cut, they should be sand-blasted to remove the scale, coated
vith Metal Prep or other acid suriace etch, then with a phosphate type
:rime coat and finally with an enamel,

: XAR-30 can be bent, but this should again be done
{n the "as-received’ condition, (Bending 1/4" XAR-30 will require a
100- ton press.) Any scratches on the surface to be bant, even as smal:
as ginding disc marks will cause the material to break, For all radii
required a smaller bending radius must be used to allow for spring back,

DRILL'BG: Tc make a hole in XAR-30 steel it mey be burned
all the way through with a torch or pre-heated and drilled. Without
treatment a carbolloy drill will make up to three holes hefore it neceds
sharpening. By preheating the area to be drilled with an acetylene
torch to a "Dull red" (NUT cheicy red]) up to six holes may be drilled,
Better res.lts may be obtaine with a commercial diamond dyill bit or a
L ser. An area heated dull red will attain a hardnass of 35 Rockwell C,
whereas heated cherry red it will quickly return to the normal high hard
condition of 51 R, C,




